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m^m 1 1 

<r^ymmm> 

( a ) mm-^ i-xsTT^^ti^r ^ y mm^\ 

(b) ee^ij#^i -e^^ti^T^ y^SB^ijtijov^T. 1 4> l< (i^mor^ 

y )V-t^T-t h y y y^MitLX 2 , 2, 2 - h y )i^iru- 1 -y 

( c ) sB^ij#-t ix-n^^ti^T ^ y mm^i tso %\^j.±<Dmm-i^'kmir^ r 

^ y^se^iJ-e^oT. /i^o2 , 2, 2-Y')y)v-^uT^Yy ^y y^'MitLX 
2, 2, 2 - h 7;w^n- 1 -7a:.-;^a^^y-;^^^^i-.2>|^g:^J^^^4^ < <!: 

(d) ie?iJ#-^2'e^$tL^tl^S£^iJ^;t-t^DNAlC J: =r- K^;jx-5>T^ 7 

•(e) iE^iJ#-^2-e^$*L^ia»@e5"iJ^*-t-^DNAh 8 0 %J':i._tcoS£^iJ|s]-t4 

02, 2, 2 - h ■7;i':tnT-b h^j^y >^M7CLT2, 2, 2 - h 'J ■7;!/:^- 
n- 1 -y y -)V^^mir^mti^'>-^j:< t i>^-t^ ^ y^^^ ^(dt 

^ y mm^i 

( f ) mm^ 2X7j^^ti^ mmm^] ^^-r-sDNA^+sMW^ ikmmm 

K^tL^T^ y^SE^iJ-e^oT. ;{)-o2, 2, 2 - h U "7 n T-b h "7 7 > 

^7l7cL-C2, 2, 2 - h U n- 1 -■7ai-;i'-3i^y-;i/^^M1-'2)H^:'J 

(g) 7^"7y^T (Leifsonia) m^^m-f ^U^W^hWhti^ i> ^ > ^ 
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LT2, 2, 2 - h >; n- 1 --7 0^^;^^:-^ y-;w^*fe^-r^tg:^^^^^ 
(h) y^yy^T iy^tf- (Leifsonia sp. ) 3-749/^^ i^tf ib n ^ 'i) 

^®<7)r 5 y^ie^^ijT'^oT, 7i>^o2, 2, 2 - h ^^v^^nr-b h -701/ 

[lf*5 3] 
lft*:S5l 

( a ) ee?ij#-t 1 -c-^ ^ T ^ y msE^y 

(b) mm^-^ix-T^^fi^r ^ ymmizis\.^x. ii>L<mm<DT^ym. 
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mi 2 0 0 3 - 0 5 3 5 6 8 ^- v : 3/ 

(c) se^iJS-^i -e^^ti^T^ y^@£^ij<h 8 ^%\^X±.(r>mm-\^^^'^^r 

^ /^@B?ijT'*oT, ^^02, 2, 2 - h 'J 7;i/:tnT-t h ;^^iS7cLT 
2, 2, 2 - h 7;i':tn- 1 -7jc^;uji^y-;u^^Mi"'i>Hg:^^i!'^4^ < <!: 

(d) g£?iJ#-^2-e^$n^i^»@£^iJ*^i-^DNAtcJ: K^tL^T^ y 
( e ) B£^iJ#-^ 2 -e^ ^ n^i^^ge^ij ^^-r D N A t 8 0 %J^Jl±OBB^iJ 1^-14 

02, 2, 2 - h >; 7;v:tnT-t h 7jcy >^M7nL-C2, 2, 2-h';7>'l/:f 

( f ) @e^im-^2 -e^$n^ta*se^ij^*-r'5.DNA<!:tiSfi^^ii*@e?iJ^^'b>^ 

^DNA<h. X h >; >'Vi> h>&^i^T-e^N-r ^'-r X-r^DNAtiJ: «9 3- 
K^n^T^ y^SB^iJ-eab-^t:. 5^^o2, 2, 2 - h V7;i/:tnT-fe h -7^7 > 

(g) y^yy^r (Leifsonia) MtcJli-^f^^t/Ji'^'btt^nd -i) ^ 

<7)T< /^B£^!|-e^)oT. >^^o2, 2, 2 - h »; 7;U:^nT-b h 7 jcy >^il7C 
L-C2, 2. 2 - h 7;w^n- 1 -7i-;i/jn^y-;p^^^-f '2>tg:^^i!'^^ 

(h) 7^-7y-T (Leifsonia sp.)S-749^^i>>'i^hfi^^^>y^ 
i^M<7)T^ y^Se^ijT'^oT. /^^o2, 2, 2 - h >; 7;i/^nT-t h -7 jcy >^ 
M7ELT2, 2, 2 - h 'J •7;u^n- 1 ^7ai-;va^^y-;v^^M-t-'i>B^:^* 

[if 10 3 
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iimm 111 

[If *JI 12] 

itmm 1 3 1 
umm 1 4 1 

[IS*J^ 1 5 ] 

m^m 1 6 ] 

1 f 2«c<7)ilf5T-;S: Vmitm /? - - ^ > r ^ K r -r-- > v 5? ^ ^ ^ ^ k 

m^m 1 7 1 
im-^m 1 8 ] 
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mn. 2 0 0 3 -0 5 3 5 6 8 ^- v : 5/ 

[tmm 191 

Ii»?lt]S2 0] 

^^^V-T .(Leifsonia) JSl^«-t-'S)»^t/<7)f5gfflo 

itmm 2 1 1 

^-r^y-T (Leifsonia) JStC^f ^|glc^i|^76^^^ "7 V J^;^ tf- (Leifs 
onia sp.) S-749 (BP^^i€^^C0$it#-t IFERM BP-8291) "C* 

[lf*:^2 2] 

^^•7y-T j:->?.t:- (Leifsonia sp.) S-749 (S^^it^^O^itl:-^ ; 
FERM B P- 8 2 9 1) o 

[0 0 0 1] 

o 

[0 0 0 2] 
[|^*<^JMfl 

[0 0 0 31 
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mm. 2 0 0 3 -0 5 3 5 6 8 ^- v : 6/ 

/i =5: T ;w n - )\^<Dm^:fj-}k:fj-^^^m i nr ^ o 

[0 0 0 4] 

mm ^ m-ik-t ^ fzi6(D^m 
mir^:fjm^^^^^-cm^ mt l ^fc^fsi* r ;u ^ - ;v ^it-r ^ n ^ 

t T ^i- n - ^ i ^fffi ti^^i- hX.n^^ ^ tl^i- c: <h 

tKxy). mm-^i-CTF^ti^T^ ym.^^i\'tm-t^i^>^'^^n*^2, 2, 2 

- h y )V^UT^ V y j:.^ y^mycLX 2 , 2, 2-Y')y)\^tu-\-yx. 
[0 0 0 5] 

( a ) se^ij^-^ 1 ^ ^ tL ^ r 5 y mMin 

(b) Sd^im^l-e^^ti^T^ y^@£^iJtC:fev^-C. 1 ^> L< (i^smoT^ 

^ L < (±gj^ $ ttTt: T ^ y ^SB^ijT'^b o T . ;^>-o 2 , 2 , 2 - h 'J 
■7;P:tnT-t h -y^^y >^:MxLT 2 , 2, 2 - h "7 n - 1 - "7 — 

^y-;i/^^^-r^tg;^i^^-4» < <h ^{>wf^^ >/N°^KoT^ ^mtin 

( c ) Bd^iJ#^ 1 -e^^ ti^ T ^ y mSE^iJ<l: 8 0 %\^X±.<Dmm—^^^'t^T 
^ ymSe^'J-eaboT. :;&-o2 , 2, 2 - h U "7 n T-fc h "7 ji y > =^il7C LT 
2, 2, 2 - h >; •7;i^:tn- 1 --7 j:.-;i'j:.i5'y-;u=^^^-t'2)tg:t;^i^-^ < ^ 

( d ) mm-^ 2 -e^ $ fi^hiM.mW.n'k^-t ^ DNAtcJ:«}3-K$tL>i>T^y 
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#11 2 0 0 3 - 0 5 3 5 6 8 ^- > I 7/ 

( e ) mm-^ 2 -e^ ^ n >i> iaftK^iJ ^W-r-?>DNAi:80% J^±<7) Be5^iJ IWi —14 

02, 2, 2 - h 7;l^:tnT-t h y >^jl7£LT 2 , 2. 2-h';-7;i^:t 

( f ) eE^ij#^ 2X'7f:^n.^ mmnm ^ ^-r d n a t ^Mflij '^tasse^ij^^^ 4* 

^DNA^. X h "J h 4-##Tt:vN-r r'; V 4 Xir ^D¥i A^z X ^ ^~ 

^ilxLT2, 2, 2 - h u 7;u:tn- 1 -7i^;i^a^^y-;i'^^Mi-'SHg:'3 

(g) 9-f7y-T (Leifsonia) StC«1-^fSiitJ^;^>-'b#'b ^ !t 
<7)T^ y^K^lJ-e^)oT, ;^^o2, 2, 2 - h 'J "7 n T-t h "7 7 > ^jItC 
LT2, 2, 2-y^)'7}Vi^U-\-V J 

(h) ^-f7V^T J^y.H°- (Leifsonia sp. ) S-749;6^ ^> tl ^ ^ ^ 
^M(^T^ y^SE^iJ-e^o-C. ;i»^o2, 2, 2 - h V7;i/:^-nT-b h 7 j^y >^ 
^7cLT2, 2, 2 - h »; 7;i':tn- 1 -■7aL^;uj:-:J'y-;p?:^Mi-'2>tl;fj?r 

3. mmixii2$m<7)mii:^^^iszt^mmt-t^m.t^^^ ^- a^ir. ^ 

) ; 
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( a ) mm^ ix-Tr.^ii^r ^ y mmm 

(b) mi]^^i-v-7r^^fi^7 ^ ymw,mzi^\,^x\ i ^ l< (±^im<7)T^ 

-7 )V-^uT-^Y-7 a.j yiM7tLX2 , 2, 2 - h U •7;u:f D- 1 -■7i-;l/J^ 

< ^WMnx^^x. i)^^2 , 2, 2-h')y)i^^ur-thy^yy^M7tLx 

2, 2, 2 - h ') y )\yiru- 1 -y y -ju^^mir^i^tl'^^^^j: < t 

( e ) ee^im^ 2 r-^ ^ tL^iisse^y ^ d n a <»: s 0 roJii.icoK^iju-i^ 

02, 2, 2 - h 7;U:tnT-t h -7 jcy :^=£:jl7CLT 2 , 2, 2-h';7;P:^- 

^ y 

( f ) 2 T'^ $ tL ^ m*Se^iJ ^ ^t- -S) D N A ffiMfilJ ^m*B£^'J ^ ^ 

^DNAi:> h ^##TT'/^^ r V Xi" ^ D N A J: 

K$ti-5)T ^ y^K^!j-e*)or. T^i^o 2 , 2, 2 - h ■7;U':tnT-t b -7 j^y > 

^il7nLT2, 2, 2-Y^)y)\^^u-\-y :^=.)V:x-^ y~)V^^m.-thWl 
(g) 9^yv=-T (Leifsonia) mi>^mi-^^^^-^^hWhfid^^y^^^n 

OT^ y^K?ij-e^)oT. 7)-o2, 2, 2 - h >; -y^upfnT-fe h -y^y >^il7c 

L-C2, 2, 2 - h •7;u:^-n- 1 -■7aL^;Ua:.iJ'y-;U^^Mt-'5)Hg;^^rii'^=& 
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(h) ^-f7y^T J:.;^tf- (Leifsonia sp.) S-749-/)^h'^htl^ ^ ^ > 
^K<7)T5 y^ee^iJ-eaboT. 75^02, 2, 2 - h 7;u^nT-b h -7 jc/ >$r 
jl7cLT2, 2, 2 - h >; 7;i-:tn- 1 y -;u^^^-t-'i)tg:':^ 

16. mmif^m<7)TSLmirRzmim/3-:=-^^yr ^ Yyr^^yvs^v-^^ 

t}i:^-r^^y^'^c^n^Rj:ls?^\Hi<^^^^^^z.ts^W^tir^mmi otm(Dr 
1 8. m4m/3-=-='^yr ^ vrr^yi^'^^^^u^^v^MTtrnKm^'r^t^ 

t}i^-r^^yy-^^M^^cf)i^::i-7.mAmmmT$>h^ti!i^WLt-r^mmi 7 

1 9. ^ h y\t^^^y^\ty Kfb-^t?i;, mr^l 3 - 1 6 fBfcO?f^K$E$^'f*: 
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^-v: 10/ 



tLx<D. v-r^y^r (Leifsonia) mii^m-t ^U^!^(r>itm ; 

2 1. 7>f7V-T (Leifsonia) mi^mir ^'0.^^:^^y ^ y V -T -xx t: - 
(Leifsonia sp. ) S-749 (lllP^^K^^O$it#-^ IFERM BP-829 

2 2. ^-r-7V-T j:->^br- (Leifsonia sp. ) S-749 (BlP^^it^^O^K 

:ferm bp-8291) ; 

[0 0 0 63 

( a ) mm-^ I $ T 5 y ^ae^ij 

( c ) lX7r.^fi:hT< y ^K^iJ 8 0 %iiil±<7)B£^iJIwi— tt^Wi" T 

5 y^ge^ij-e^joT. ;0^o2 , 2, 2-h')y)i"tnr'thy^y>^m7tLx 
2, 2, 2-V')y )V^u-i-y :i.z:.)VJ-9 y-)V^^m.-th^ti'k'p^£<t 

i^^-r^^y^^i^nf^r^y mum 

( d ) mm^- 2 Xtt^ ^ fi^m.mm'k^irh DNAHJit^n-Ki^ti^T^y 

( e ) mm^ 2 xtt- ^ n-2>ta»@E^ij ^ d n a 8 0 %\^x±.(Dmm—^ 

02, 2, 2 - h 7;^:i-nT-t h T^y >'S:S7CLT2, 2, 2-V')y)V^ 
n- 1 -y j:z::;i/j^iS' y -;i/^^M1-^Hg;'j^^^^ < t i>^ir^ ^ y/<^m<^T 

^ y mmm 
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^-v: 11/ 



K^:}X^T 5 y^@e^ljT**oT. ^^02 , 2, 2 - h 'J "7 n T-fe h 7 i / > 

*it7cLT2, 2, 2 - h y )\^tu- I --7 JL^)VJ^^ y ~)i^^mir^i^t} 

(g) 7-f7V^T (Leifsonia) JStCSi-^M*ttl75'^'^#^ tL^ ^ ^ >/n-^ K 
<7)T^ y^Be^iJ-e^oT. :*^o2, 2, 2 - h U 7;i^:tnT-b h -7 jcy >^il7C 
LX2, 2, 2 - h ■7;i/^n- 1 -•7ji-;i/j:-^ 

(h) ^^^V^T (Leifsonia sp.) S-749:^^h^^hiX^ ^ ^ > 

^>®60T ^ y^ae^ij-e^oT. 75>o2 , 2, 2 - h 'j ■7;i/:*-nT-t b 7 >^ 
it7nLT2, 2, 2 - h >; ■7;w:tn- 1 y -;u^^M-r'5)Hg:'j^ 

m . e5^ij## 1 -e^ $ n a T ^ y mn^m * :3 - K-t Ji^se^o ^ 4^ ^ d n a 

(i. 2, 2, 2 - h 7;i/:^-nT-b h -7 Jiy >=&7F^^7nLr (S) -2, 2, 
[0 0 0 73 

-e^>o-c^) J:v^o ^«^«<7)^f5T-^#:^-r^it^t;{i> 2, 2, 2 - h >; -y^i^^tn 
T^Vy ^ y y^MitLX 2 , 2, 2 - h 7;u^n- 1 -7^1— ;i/j^^y-;w 

V-T (Leifsonia) ^tC^-f^^^tJ^-eo^t^^ L-T^tf ^ .1 <h;0^^-e§ >2>o 
[0 0 0 83 
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m:^-^mm^'tfz^i^. Mmmmm^. mx.i:£. (Bacto Peptone^ 5 g/L 

. Yeast Extract^ 5 g/LcT^tJ-^t^^KtCvglifL/jl^. pH^7. 0 ^ZM^) ^<Dm 

<7)#.5:L/z3n--=^ij0 0fZ'9. |lfLv\ 1?flx.(i\ PY:^lt!i^<7)M^J|^^^fflH# 
ttHfetl^tSL. ^n^^ <btl2 5t:-ei^«-t-'2)o ^WL-C|;/j®lcov^T. SNEA 
TH. (P.H.A.), MAIR, (N.S.) SHARPE, (M.E.) and HOLT, (J. G. ) iBergey' s raanu 
al of Systematic Bacteriorogy. Vol.2. 1984, Williams and Wilkins, Baltim 
ore.^iZtim.^ti^lj'^^izVt'oX. ^-r-yy-T (Leifsonia) mi^zm-f^WL 
^^r-^^h^^^m^-r^^iUZXlO. ^4yy~r (Leifsonia) m^m-T^m. 

-^Blz^ mtk^nfzy^yy^T (Leifsonia) m^zm-f h . mW.U. 

^^(7)2, 2, 2 - h •7;i/:^-DT-t h 7^7 ^StMtcLT 2, 2, 2 - h 'J "7 

4yy^r (Leifsonia) m^zmir ^'i^i^'^^rMI&i-fH^ X^^o 
[0 0 0 9] 

^-r^y-T (Leifsonia sp.) S-749^*{i. ^^^Wn^AM 

mmm~^m^pjfm^^mmt-t y^- \zm^ ferm bp-829i 

0^it#-^W-^^tL-CV/>^ (H^KS :¥^15#2^12B)o M^fim^:'^ 
1. nn^-f^^, (3 or. 4 8B#Ph1) 

( 1 ) : /^'^^M> o. 6xi.o~2. o^^m 

(2) ^''yA^fe'tt : 1^14 

( 3 ) ^^<n^% : M 

(4) aKj14C»^4it : ;t 

2 . Nutrient Agar±T-(7) n u^-f^Wi 

taiiE# 2003-3081242 
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3 n - - (7) : ^^ft f> 

3. 

(1) ti ^ y--\f:f4^ 

(2) :t^vi5^--if : Pttt 

(3) OFf-y^h : 1^14/1^14 

4 . 1 6 S - ARNA=^rJ-Ki--2)DNA <7)ia*|£5^iJ 

^^-7V-T J^Xt:- (Leifsonia sp. ) S-749^*;i>^ P C R Hi i9 1 6 S 
.i^'V'-ADNAc7)m*BB^iJ#lj5 0 0 b p ^^IfipIL. Jtg^@E^iJ^IS# Lfco tfbti 
fzl 6 S ';:1^'V*-ADNAOta»BB5^iJ=&'f^oT. B L A S T Hi ^ffilWH^t^^^ 
o7t:|t:i:, tl|5l^9 9. 6%t:\ ^^^y^T T "7 r r- ^ ii (Leifsonia a 
quatica) 1 6 S >; 4^ V- A D N A L> ft ^ i^V^^B(Wli4^^ L/io 

MH. ;jt9^^tLfc_tf4 5*(7)9 . 4»^^7^ -7y-r (Leifsonia) T-c^A6<b 

tL. -eo'fBiwii^fig 8%J':i.±=£-^Ly::o 

JaJl±(^®^e^14KHJ: 0 > ^®{iy ^ -7 V-T -x-;^ If- (Leifsonia sp. ) 
[0 0 10] 

^MilfEi^(i2, 2, 2 - h •7;W:tnT'fe ^ 7 ^'^ilTCLT 2 , 2, 
[0011] 

^l§B.gafe?-H:fev^-c, Be^ij#-ti-e^^n^T^y^SE^iji:{i. -^'^m^ 

: MAQYDVADRSAI VTGGGSGIGRAVALTLAASGAAVLVTDLKEEHAQAWAE lEAAGGKAAALAGDVTDPA 
FGEASVAGANALAPLKIAVNNAGIGGEAAmDYSLDSWRTVIEVNLNAVFYGMQPQLKAMAANGGGAIV^ 
ASILGSVGFANSSGYVTAKHALLGLTQNAALEYAADKVRWAVGPGFIRTRSWRQLFRmGVLQGKH^ 
LGEPEEVASLVAFLASDAASFITGSYHLVDGGYTAQT* ^ o 
[0012] 

^l§§gitfKT-Hi3»/^T. flufS (b) Hab'i) n ^ L < {i1t^<0T< y^Ti^^iJ!:^ 
. #t)n^> L< (imm^tLfcJ ^mrffi (c) (e) H^)>5> rs 0%J':Jl±60iE?ij 
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^-v: 14/ 



mi: t L T (i. mx. (i\ 1 -e^ $ tL;g, T 5 y etse^^ij ^ - ki- ^DNAU 

^¥-S:6^W^n^o ^^T'gRmfMfi^^^M^A^t LT(i. T>/^- 
m^'tmm-t ^-^^{^ (^^--yy'V • t-*^-7*P ^ Nucleic Acids Res. . 12, 

9441-9456(1984)) . m^mX^y'^ ^ -7-i:m^^fz?CRI>ZX ^Ijm^^^^^fhti 

^ o 

Mier-ai^^n^T^ y^omi^ov^-Cti, i!'^'^<^im^. *#:6<Jtc(il 
^L<{ii5:1@. Xit^tLlik±x^^o ^^•A^^^m:<7)mit. 2, 2, 2-h';7;^ 

^^-nr-t h -7 >^^7cLr 2 , 2, 2 - Y y l -y y 

K^^-t^r 5 /m^60aj^;6^^J: ^ Lv>o -lOJ; ^ ;^gj^t LTti. I^ljx-f^ 

. (i)^''jv>. T^-> ; (2)/-^i; -ryn-rv>. n>r v:^ ; (3)T7./n°^ 
5)'Jv>. t;v^'-> ; (6)-7 j:.^;i'T^^>. -f-n v><7)ir;i/--7°[*iT-<7)ej^ 

>y htzjov^-c. #ijoX{i^^ (^y;t{f¥^ yy^) *^Lrv^T^(> cfcv^o - 

<7)J: ^ JSrBE^iJIWI— LTti. f^Ox-t^. Vector NTI^fflv^T. ClustalWT;U3' 
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^-v: 15/ 



A (Nucleic Acid Res. , 22(22) :4673-4680 (1994) ^fljffl LT T -7 y^^V 
H(i Vector NTI. GEWHl^^^^cor- 9 ^- ^-V'tki^^fi^m^'y 
l/;^http://www.ddbj.nig.ac. jpiliSV^T. — iSfi^CfUffl nlH^t?ib>i>o 

mU if) tc*)^ h > y h ^'^fl^T'e/N ^ 7-1; X-r^ J icM L 
-C. ^^Titffl^tl^/N-r r'J Hf- V 3 >{i. SambrookJ., Frisc 

h E. F., Maniatis T.l^. ^ 1/^ v - ^ n - > ^*||2liS (Molecular Cloning 
2nd edition) . rr-;i/K ^N-ys- ^ .i^' ^ h V - (Cold S 

pring Harbor Laboratory press) ^t^ffifc^ tL'l>a'i"<0:^-^ (Mci^^^^ii. -y- 

vi>h>sr^#Tj iiti. ^?ijx.(i\ (1) M4-tymmr mx.i£. exssc ( 

1. 5M NaCK 0. 1 5M h A ^-g-tfv#?t^ 1 0 XSSC<h-r 

^) ) . 50%-7^;vAT^ K^-^tpv#?R«t>-e4 5m•c/^-rr'; y K^ffM^-e 

^ h tlJ: i9 nmm-^ 2'C7r:^ti^ m^Bfi^iJ =^ ^-f >2) D N A t ffiMfilJ 'fcia^K^iJ 

f!)x.{S\ 2XSSC) -eS OrtCTr^if-t^ J: d (Molecular Biology, John 

Wiley & Sons, N. Y. (1989), 6.3.1-6.3.6) . (2 ) M^^>^Sk^T (^Ox.(f 

. 6XSSC) . m^^xe svKxy^^y'') y h^^:fm^'t^:itizxy)mm 
^2X7f^^fi^ i^mm^i ^^-t^DNAt mm^^j^^mm-^^ ^^^dna^d 

NA-DNA^^-ry; K^ffML/im. fS^^t^^jftST m^li\ 0.1 X ssc 
) -e65t:iCTf5fe^i-^ J: ^ ( r^n-^>i^'t v-^Ji>>;J (?^32I&1£ 

i^mm^im^. 1 9 8 9^. mn:^^mm7) m^m^r^^tij^x^^ho m 

^y5.-r.y7^tc43lt^i^»tJt (^!lx.(i\ fiJS=& 5 O'Clclg^L/::*!'^) ti^ 2 XSS 
C-e 5 0 (jg:X h 'J > V > V - 4-#f^) 0 . 2 X SSCX 5 0°CtX 

<0^i^ (i^>^ h ^Vi^v-^^m ^-hmnt^^t:^^x^:ho m^^T-y 
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[0 0 131 
[0 0 14] 

v^-7V^T (Leifsonia) JRt;mi-^«^!t^^/^^^M<7)3lfE^X^e<J^vS 

^mn. 1993^) {iffim^nTt:^-/^) nmcTDNAv-rr^'j-^Pi^ 

^K^iJtS- ^> ^ ^ D N a . BE^iJ 1 -e^ $ ^ T 5 / mSE^iJ i3 v ^ r 1 ^ L < {i 

«i5:(7) r<y m^^X^. t < itmu ^ntzr^y mnim ^ - K-r ^il* 
^*i$s L T^HH^itfsT-o D N A imm-r ^^t § ^ o 

[0 0 15] 

-e^ ^ ^ ig^se^ijTj- ^ 4^ ^ D N A ^ Jifs l T*i§H^itfE^<7) DNA^mm-r^ 

[0 0 16] 

i^PCR<7)^#<!: LTti. -^Ox-ii". 4 fl^O d N T P 2 0 //M. 2mm 

<7):t')=f^i7Ut'f- y-fy^-^-^^^ ISpmoU Taqpolymera 
se^rl. 2\i'BLXfmm.t^j:hT>^A^^-r^')-^m,^LfzU.\^-m.^9AX: (5 
^r^) t3]!)pmL/cf^. 94°C(555'Pb1) - 55°C(0.55}-rBl) - 72t: (0.555-rBl) <7)+)--f^ 

[0 0 17] 
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[0 0 18] 

tfz. fflSDNA^^y^ ';-^ilM<i: LT@£^iJ#^ r-r-^$tL>2> T ^ y ^SC 

m m K. . mm-^- iT-^^tL^^r^y msB^y ^ =i - k-t -?> s ' ^mm <d^^ i 

ta^se^'i ^w-r-5)DNA^. gs^ij#-^ 1 -e^ $ ti ^ T ^ 7 med^ij c is v> r i ^ l 
< {±^im<7)T^ y^^^^^x:^. SJ^^L< (±#Sp$tL/jT^ y^se^ij^ri- k-t-s 

[0 0 193 

±iB«0=t d LTifilii^n/jDNA^ TMolecular Cloning: A Laboratory Ma 
nual editionj (1989) , Cold Spring Harbor Laboratory Press^ fCurre 
nt Protocols in Molecular BiologyJ (1987), John Wiley & Sons, Inc. ISBNO 

-471-50338-X^ tCfBft ^^X^^^ yji^l^zm CX 9 - l<z ^ u ~ ^' t T3f:#§ 

. mx.i£. PUC119 (±mm±m) . ptvusn (m®m±m) ^ pBiuescriptii ( 

MmM±m) > pCR2.1-TCiP0 (Invitrogentt^) . pTrc99A (PharmaciattM) . 
PKK223-3 (PharmaciattM) ^j: t':^mi'f htl^ o 
[0 0 2 03 

- $ tLfj D N A ^ ^ r ^ - izmm-^ i -e^ ^ti^r^ / mw.m 

n - y':dm^m l^z^^ir ^D-N Air^mir^ :i t\>z X -oX i> m^t ^^t i)^X § 
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o 

[0 0 2 1 ] 

[0 0 2 2 1 

[0 0 2 31 
[0 0 2 4] 

te^^-lir^o ^<7)p{>n^>^T;V;^7 ';ML/if^. fffQML. ^i^cv^-CDNA 
uy^yruy (15!lx.{S\ Hybond-N+ (T-r v ) ^« 

mi^rBmmLxy7-ym'f'^^yyu>izm.m'$m^'t^o>kiz^ m 

Y 'J -^A) tc|^3 53^PBmLT7T-v|£T-^v#ll?$-ii:^-.i:tcJ: ^ 7t-vDN 
A^r^ ^rix^itc^gm^-tirfct^, ff^Qyg?^ (^Jx.ii\ 1. 5 Mil'fb-^ h V A 
> 0. 5Mh ';^-tl^M«?#?^pH7. 5) t;|^j5^ra-S-ro -^v^-r^fg^ >-r 
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(^iJ^{f\ 0. SMiMiti- V 3 OmMiJ'j:.^^. 0. 2M 

h') ^-tkmrnrnmpHi . 5) -ei^7 5^r^?5feofc^^. 0ijx.{^. msovx-md 

0 1d-mi]Umi- ^ t 111 X ^) -7 T- vDNA=^^ >y>>ic@^-r^o 
[0 0 2 5] 

•7'ij ^^-fe'- V 3 >$:^ff^o /^-r r'; ^-r-fe'- V 3 -e^^Jf, J.Sambrook. 

E.F. Frisch, T. Man i at is^ [Molecular Cloning: A Laboratory Manual 2"^^ edit 
ion (1989) J Cold Spring Harbor Laboratory Press^OffifttCij^ DT^fd 

[0 0 2 6] 

(i\ Random Primer Labeling Kit (^MiStt^) m^mm-f h :i t\iZ X y) ^ PC 
CTP ^ (a-32p) dCTPH#^T. 7°n-n;fflv^^DN 
A ^ if M L T P C R ^ ^ J^^^^tf £b 'i) o 

v-r AM<7)ECL Direct Nucleic Acid Labeling and Detection System^^rfflv^ 
[0 0 2 7] 

4 5 0-9 0 OmM<Dmt-f- h U 'i^A:i^C/4 5-9 0 mM<7) ^ i >^:h h -7 
K-rv^l-m^ h 'J -^A (SDS) ^0. 1-1. 0 mM%<7)?jis-e^ 
^ttL/^^Mf^e^DNA^ 0- 2 0 0 \ /mKOWt^X^^. ^l-^Cio 
TfiT;!^:/^^, •7^n-;w, .i?'; tr^;Hf n >; K^I^^-eti-e'tiO - 0 . 2M 
»%O^JtS-e^^T♦v^T^ .tv^T'l^^N-f 7*'; r-r-t'-va >?S (^?^ t< {i9 o 
OmW<r)mit^V') ^I^. 9 0 mMcO^ h A, 1. Ofi»%<7)SDS 

RXfl 0 0 fx \ /m 1 0^^4Calf-thymusDNA^#^j'7°^'/^-r -7"'; ^'^-t'-v 
3 ^^i^) *±ffi<^)J: ^ ULTf^ML/vi^ y-f]yy 1 cm2^7t 19 5 0-2 0 0// 
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4 2-6 5x:xi -4mmm^-r^o 

>X^^X\ 1?iJx.{i\ 4 5 0- 9 0 0 mU(DiM.it-r h AS.0^"4 5-90 mM<7) 

i^ji>^-:h h i; A^^-g-.;^, sDs^o. 1-1. omm%(7)mj^x^^. 

Lfz^mnm-N At: 0 - 2 0 0 /u g/m 1 <7)mmx^^. m^l<^^ 
y^y, y^zi-)V^ .1^ n if tfn u K^^^-e^-ettO - 0 . 2fi#%<7)»^ 
J^-e^^-Cv^T^ iv^/N^ ^-'j ^'^-tf- V 3 >v#?ft (^?iL<(i. 9 0 0mM(7) 
Jtafl::^ h V A, 9 0mM<7)i?a^>^-:h h >; -^A, 1. 0 M»%<7) S D S 1 

tm^<oi^mxmmL,xnhiifz-fxi--r (^>>^i/>i cmS^fc*) i. ox 

104-^2. 0 X 1 O^cpmffl^l:) <h Lfcv#?fl^ ^ > 7'!/ > 1 c m2^fj ^) 

5 0- 2 0 0 // 1 OSiJ-^-erSffi L. fl^^-T r U -tf- v a ^vfwttc^ L 4 2 - 

6 5'CT'l 2-2 om^U'i^ir^^ 

[0 0 2 8] 

ft^W r 'J ^"-T-tf- V 3 >'|t, ^ >-7>>^^l9 m L. 1 5 - 3 0 0 mM(7)i£ 
'fb-:^ h 'J •> A 1 . 5-3 OmM^'i:^^:^ h '>a:5.C^'0. 1-1. om»%(7) 
SDS^?:#tf4 2-6 5'CO^?#-?t (fiFi L<(il 5 mM^TJtg'fb-^ h 'j A. 
1. 5mM<7)i?i>m-:^ b •^A;?g.Of 1 . 0 MM%<7) S D S ^^tf 6 5 "COf^feit 
IS) ^^fflv^r-^^i-^o r^fc^LTt:^ >-7-p>^ 2xSSC ( 3 0 0 mMik'fb-f- h 'J 
•t^A, 3 OmMi^ h A) -C-|i< i-i-V^Ttff^, ^'J^1-^o «10^>r' 

=£:ttm-t'?)-<!:t^J: «9 . fflv^;f/n - r t ^n-T y; ^-f X-t^ DN AO ^ >-7'P 
[0 0 2 9] 

=f'(DX)'i^A^mm-fh:Lti)^x^^o 

[0 0 3 0] 

±fa<7)J: ^ tcLTp^^tLfcDNA?: TMolecular Cloning: A Laboratory Ma 

ttlliE# 2003-3081242 
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nual 2"^^ editionj (1989) , Cold Spring Harbor Laboratory Press^ fCurre 
nt Protocols in Molecular BiologyJ (1987), John Wiley & Sons, Inc. ISBNO 

-471-50338-X^tcfSic^tiTv^^:;j^iHiS DT^^' ^-ic^ n-->^''L-C2|s:|§ 

, PUC119 (^7@3itt$^) ^ pTVllSN i^m^nm) . pBluescriptll ( 

m^mt^:) > pCR2.1-T0P0 (Invitrogentti^) . pTrc99A (Pharmaciatti^) , 
PKK223-3 (PharmaciattM) o 
[0 0 3 1 1 

tfz. Hili$<7)DNAcOil^ie^iJ{i, F.Sanger, S.Nicklen, A.R.Coulsonl^. Pr 
oceeding of Natural Academy of Science U.S.A. (1977) 74: 5463-5467M^ 

tm ^fix^^^v4T-^^z^^-<^^-9- ^^x^ m^-r ^^t ^^^^-e ^ ^ o 

iA&M^i\^mm<^f^nmWI:i^ii. 0ax.(i\ y^-^yj:-)l'-?-^±<Dm prism Dye 
Terminator Cycle Sequencing Ready Reaction Kit^OTfTMOii^^^fflv^T i J: 

[0 0 3 2] 

±m<DXo l<^LXW^fi^D'NA:^K 2, 2, 2 - h U "7 n T-b h "7 ^ 7 
>^M7tLX 2 , 2, 2 - h 7;u:a-o- 1 --7 jc^;i'j^^y-;i'^M7feLT^ 

[0 0 3 31 

V yit^mxiiT)vr}^ vit^mi^^i'^m^-^^o Kf^^^mmfp<D2, 2, 2-h 

^ o 

[0 0 3 41 
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[0 0 3 51 

-r-Sct ^ liZ-fu^-'$'~t^^^^fifz:\±mi<z$):hZt^MM-r^o rn^-^- 
y^^u y(Dy°u^~^-^ tfzU. tac^o-t- - ^ L < (itrc^n^- ^ - 

[0 0 3 6] 

^:aT^;E)alf5^^H(rai<^J: ^ ^^^^ ^-^ca<^^i^-e^<2>ffi^^^^ 

[0 0 3 7] 

cherichia^N Bacillus^, Corynebacterium^> StaphylococcusJR, Streptomyc 
esS > Saccharomyces^ ^ KluyveromycesS^ LFAspergi 1 lus^ \Z^-^h W^^^ 

[0 0 3 8] 

m±mmizis\^^xmm-^m^j:-f^'e-^-tmm-nm^j:Mxmm^fix^j:h^ 
m^mmzj;L^cxm'^i^iotihmx:f3-&x$>tii£ < x mx.i£. rMoiecuiar ci 

oning: A Laboratory Manual editionj (1989) , Cold Spring Harbor Lab 
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oratory Press^ fCurrent Protocols in Molecular BiologyJ (1987), John Wi 
ley & Sons, Inc. ISBN0-471-503S8-XI?lCsEi^^tL<5.Jta'ffc:*;i'>"!7 A-^-^, [Me 
thods in Electroporat ion: Gene Pulser /E.coli Pulser SystemJ Bio-Rad Lab 
oratories, il993)^l>ZUm.^ ti^J^l^ ^ h U yf' U- a y^^^^ ^I'f^ ^ t:/}^ 

[0 0 3 9] 

mf^^M$i^^i$-:^^^^mm.mT-^^^LX\^^^Ztli. mx.i:i. rMolecular Cl 
oning: A Laboratory Manual 2nd edition] (1989) , Cold Spring Harbor Lab 

oratory ?ressmzum.^ix^m'^(r>umzmcx . pmmmui^L(Dmm. 

[0 0 4 01 

( a ) mm^ iXTf-.^it^r ^ y WMm 

(b) mm^ix7r^^fii>T < ym.w.mzii\^^x^ i iiL<m%^<Dr < ym 

75^^^. #JP^ L< {±Sm^tL/cr ^ ymSE^y-e^oT. ;i>o2. 2, 2 - h 
y)V-^UT^Yyj^jy^mitLX2, 2, 2 - Y y \ -y 

( c ) mmw^ ixTjk^ti^r ^ y mm^\ tso %iii±<Dmm-'\t^mir ^ r 

2, 2, 2-h')y)]^-tXJ-l-yj:.::^)l,a.^y-)V^^m-t^t^tl'^'>^^d:<t 



aiMf 2003-3081242 



#M 2003-053568 



-^-v: 24/ 



( e ) ee^ij#-^ 2 T'^ ^ tL ^ ia^Sd^iJ ^ ^1- ^ D N A <i: 8 0 % m±oae^iJ 14 

02, 2, 2- h';7;U:^nT-bb7i/>^3l7cLT2, 2, 2-Y')y)\^^ 

( f ) Be?ij#-^ 2 T-^ $ n ^ Jts^ge^ij ^ ^-r ^ d n a tsiifit; 4^ ia^se^ij ^ 

K^tL^T ^ y^K^iJ-C-i>oT. 7J>^o2 , 2, 2 - h >; 7 n T-t h 7 7 > 
^^7cL-r2, 2, 2 - h '7;i/:i-o- 1 -7al-;^Jl^y-;^^^Mi"■?)tg:^J' 
(g) ^-f^y-iiT (Leifsonia) mi:.m,'t ^'i^^'^ij-h^hfin ^ 9 y M 
LT2, 2, 2 - h >; 7;u:j-n- 1 -•7i^;i/j:.:$'y-;u^^Mi-'i>Hl:'j*^"4 

(h) ^^yy=.r :x-7.\£~ (Leifsonia sp. ) S-749/0^'bt#'b ti^ ^ ^ >/^° 
^'^(Dr < JmMnxh-oX. i)^^2,. 2, 2-h';7;U:4-DT-trh7a.y>^ 
it7cLT2, 2, 2 - h V 7;u:tn- 1 -■7i-;l/i:5'y-;U^^M-t-'5>tg:^^ 

1^. ee^y#-^i -e^^ti^T^ y^se^ij^^-t^ ^ >/N°^®(±, 2, 2, 2- 
h >; •7;w:tnT-t h ^o^y >^/F^il7cLT (s) -2, 2, 2-V'}y)v^u 

[0 0 4 1] 
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[0 0 4 2] 

i^mm^zMLxm-^o. 1-30% (wv/v) ^ij5T^)ao 

[0 0 4 3] 

M^?i?i; L-Cti. 1?iJ^{i\ i^J^^x, ^•7°h>. S^j^^x. ± 

a.^, n~-y • 7.7- ^ - -7° • ij~ (Corn Steep Liquor) > HHf^. ^'J^^^ 

3 0 % (wXv) n^Xh^o 
[0 0 4 4] 

^mf^^tii^X^^ho 15iJx.ii\ Jtaft:^ h 'J A. Jtafb:^ A, 

^^-r^'^.v'^A, ^^^-1^.. j^jb3ys:;ph^ mm 

LTii-^O. 0 0 0 1 - 5% (w/v) nj^X$)^o 
[0 0 4 5] 

^ibt;, tac7°n^-^-, trc-:^n^-^-:st/lac-7°n-t-:S'-^(7)Tnv 

m^^tix^£^m.m'?-:^mx^fix^j:^mmmi^<Dm'ti^zii. ^^m^>^^^ 

^(D^M'^m^'t^tzifXDmmMtLX. 1?flx.{i\ isopropyl thio-/?-D-galact 
oside (IPTG) ^^M^iZ^J^^mn^^ ^ t i>X^ :ho 
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[0 0 4 61 

SMi^ft. >>>--7T->f>^- (Jar Fermenter) i^m. ^ > '> i^^^<Dmi^ 

[0 0 4 7] 
[0 0 4 8] 

M) ^, vJi^;i/T^ y (DEAE) S> "7 L < (ir^^l^*^ 

iJ^AttXii. mK.it, Q-Sepharose FF. Phenyl -Sepharose HP (j^pq^^ 

-rti^>Tvv-vA 7t;1/-7vT /-^^f . T S K- g e 1 G30 

OOSW (SSp°p^. mv-tt^) #^^'^tf tbtL^o 



ttifiE#2 003-3081242 



2003-053568 



-^-v: 27/ 



[0 0 4 9] 
[0 0 5 0] 

T>'L'T"t: K, 3 h n^>XT;l^T-'H K. 7 jc — ;i/T-tr h T;i/T-'b K. 4-^ 

nn^>xr;i--ni K. 2-^>:5'y>, 2-^^-9-y>'. 2-^7'^y>. 2 
-t^^yy. 2-y-^y>. 3-^>^y>. 3 nn- 2 -r^ y te 

rt-X^-'VT-tr h T-fcT-- h . 4 - t: Kn 2 - X^ y liKn^->T-b 

h 1, 1 - nnr-t h ^nnT-feh>, vHKn^vT-trh^. 1 

, 1 - nnr-t h y 3 -^^"^ vr^ y j:^- 3-^^^ 

■9-7';5' y J^-^^W 4 nnr-t h T-b-r- y^;P 4-rn^- 

3 -^^+J--7"^ y ^- 4 -a~o^- 3 -:r^-<tX^ y J^- h . N- 
tert-7' h ^ — >'V- 3 - tfn i; vV -fy^'ni^;!/ 4-vTy-3 

-:t^yr^y j:-- 4 -vTy-3-:4-^yr^yj^- y^;i' 

4 - vry - 3 -:t^yy'^ y j^- y^^i- 3 -:^-^y^>^y j^- 
2, 2, 2 - h >; y;i^^nT-b h y ^y r-thy^y^, 2' -yn-tr-b 
hyj^y^. 3' -yn^T-fe h y ^y 4' -y n^r-t h y ^y 2- 
^ nnr-t h y ^y 3' -^^ nnr-t h y ^y 4' -i^nnT-fehyji 
y v;vT-t h 1 -yji-;i/-2-y'^y m-y b^vT-thy 

a^y>. 3, 4 -vy h^vT-b h yo^y 4' -y h ^ vr-t h y y 

2, 3' - v^' nnr-t h y jcy 3, 4 - vy h ^ vy i^;i/T-b h V 
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[0 0 5 1] 

T. NADHtfEfo ) <^^^ri<znn tx\^^o ^mpAzm^' htt^M. mm 

[0 0 5 2] 

t - ;i' T ;v - ^v^o T ;v 3 - ^ p< ^ x .i^ ^ v K^o W^^am'ft: 
[0 0 5 3] 

[0 0 5 4] 

t/o^^i4. E):t>iij^o*7i-?>ii#o~6 ov(Dmmx^^o 

[0 0 5 5] 
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[0 0 5 61 

[0 0 5 7] 
[0 0 5 81 

[0 0 5 9] 

T{i. ^ux.(i\ (mm. ^m. <^<t, s^vs. mM. mm) 
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[0 0 6 0 J 

^:n-f->r < vrr=-y'J % 9 i^-^^ Y {\^xt. NAD+tiE-r) ^m^^i^-^ 

o ^^tlJ; «)^1:/jNAD+{±> NAD + ^jItcM (NADH) K^^-fht^ti'k 

)\,a~7.m:^mmm. T)}^:=i-)VMyi<.mmm. r)^r}::vm:^mmm. r^ym 

u^^ximi^^m(^ii!hm^mmxKf:L'^.\Hi<z^^Lx\^-x i>x^^o ^hizt 
- vi- ^iK&mi\^m-t ^mii:T''^^mmm^^i¥Xii^(7)^m'^x$>':^x i, X 

[0 0 6 1] 

m 0) y =rmU7Kmmmm) ^oj^^^NAD+^NADHti^mi-^tg:':^^ 
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[0 0 6 2] 
[0 0 6 3] 

(1) ^^m^>^^^n<^mm 

5Lv>--7 T-^ (TKt; (NH4) 2504^3 g/L> K2HP04^3 g 

/L, NaCl^ 1 g/L. MgS04 • 7H20^ 0. 2 g/L. DL-Phenyl ethyl Alcohol^ 2 g 
/L. Ant i foam PE-H (fQ^M^X^tt^) ^0. 5 g/L^T^Sd-^T'^ff L/if^. p 
H^r7. 0 tip^Lfc^O) 3L*AtL> 1 2 1 r-C 1 5^FbTMML/Co ^k^^T 
. Bacto Peptone^ 5 g/L. Yeast Extract^ 5 g/LcOtiJ-^trTKt^^tH? bTtif^. p 

H^7. oizm^Lfzmm^x-^m (3 ov. ismm.mmi^m) Lfzy-(y 

V=.T ' (Leifsonia sp. ) S-749tt(7)^«?i5 3 Om 1 ^±fev>-7 

L/Co ■?r<Dm. nhfifzmmm^M'L^ld-m (SOOOxg. 10^) ■ti>^tiz 
mMLfz^^yvs:-T ' :i~7.\i- (Leifsonia sp. ) S-749l*<7)SM#:*t 1 0. 
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Og?r. 2 OmMTris-HCl/^-7-7T- (pH7. 0) 8 0 m nc.#:^l L. ULTRAS 
ONIC DISPUPTOR UD-200(T0MYtt^)^ffli/»-C. OUTPUT 8 T'tK.}^ L ^S-' t!)^ . ft3^ 
@#?S5^#^^f o/jo I#^ti/::?^?^^vft^jt^b5j'^l (4°C, ISOOOrpm 

nhnfzM^L^id'^±m (l^8 5ml) mMT ^^^^y ^i:^<Dm^^n 4 
4 g/L (2 5%mQ) tc4-^t-e#>5't3tJPx.7t:f^, jS'L^^^I (4V. 1 5 0 0 0 
r p m. 3 0 ^m) ■t^:it{ZX^^ M'L^^m±mm (1^ 9 0 m 1 ) ^^fZo t# 

hnfzm'L^^m±mm. (#^9 om i ) ^zmmr>^=-'yAi:. ^(D-mm^^^s 9 0 

g/L (6 0%l&fn) ■r^>5rtCijnx./cM. m^L^^m (4V. 1 5 0 0 0 r 

pm. 3 0:9^F^) Lfco t#^n7t?t^^2 OmMTris-HCl/^-y^T- (pH7. 

0 ) 2 0 m 1 Kmmir^ zt^zxn. 22ml (Ditm^m^mzo itm^mm 

^DIALYSIS MEMBRANE SIZES (WAKOi^) tlAti, 2 0 mMTris-HCl^-f ^-7 r - 
(pH7. 0) tlitLT. 4t:-e— Hfeii^^tf oT^Co it*f#i?S=^DEAE-TOYOPEARL 
(T^v^rA-7T;l'T->r^'?^^xi^tt^) [T r i s-HC I m^W. (2 Om 

M, pH7. 0) r'wmitLfzi><7)] izmmt. mt-r h ^ i^^mmtfzT r 

i s-HClM«m (Jta'fb-:^ h -^A^^JS 0M~ 1 . 0Mc7)itJt^@e) 

t LTv^m-r^-ttcj: Mitmmmit^^-r^bmmm^^ (i8mi) ^:mz 

o 

[0 0 6 4] 

. 7K4'-e3 0^rar#L/ct^. ^'b^^ (4r. ISOOOrpm. 3 0:^F^) 
L fco 3t'L^55-gt±vt?t (29ml) ^BUTYL-TOYOPEARL ( T v ^ A "7 r v 
ry<4^-T^nm) ] [T r i s -HC 1 Mlftjft (2 OmM, p H 7. 0)+l 
. 3MiS^T>^--j7A-e¥1t'fbL/c^<7)] tcS*L. ]SI^T>^-::^'>A^V#jii| 
LfzTr i s-HC lltM (iS^T ^-^e^*^ A^^gJS 1 . 3 M~ 0 M(7)f^Jt^Be 

) ^^mmtLxma^-r^^ztizxy). M7tmmf^i±t:m-r^mmm6^ (3 im 

1) ^mzo nhtifzmti^mid' (3 imi) tiesstr >-t-'>A^-e<7)?ts75>^^4 

7 2 g/L (7 o%l&fD) tc^^^-et^^^ tcjijnx.;^:!^. it-il^^^l (4t:. 1500 

Orpm. 3 0:9'^) L/iio #<b tL/i/t^5r 2 0 mMTris-HCl^^y "7 r - (pH 
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7 . 0 ) 1ml Kmm-t^ ztizx^^ 1^ 1 m 1 (Ditmmmm'Srnfco - <D^t^ 

•^^Pf?^ 1 m 1 ^DIALYSIS MEMBRANE SIZES (WAKOM) llAti. 2 0 mMTris-H 
Cl^<-yyr- (pH7. 0) {zMLX. 4 "CT— Bjfeiitjf ^tf v\ il« (^^3m 
1) ^tf/Co COjl^ff?^ (|^3ml) ^Cellulofine GCL-2000 s f (T-r>^ 
A7 T^l^-rvTz-^^r :t-r i^ttl^) ] [T r i s -HC 1 (2 OmM. pH 

7. 0) T'T^'ftL/2^<7)] tCM^L, T r i s -HC 1 ^«?^=^ 0. 3ml/ 
^<7)y}fLii-ev)tLl-^^<!:m: 0. Mjtmmmi^i^-r ^mtiimid' (9. 7ml) ^ 
t#/io ^i^htitzmH^M'^ (9. 7ml) ^BioassistQ (T-r v A 7 r -'l^-r vT 
^UtT-^nm) [T r i s -HC 1 MW^iK (2 OmM. pH7. 0 ) "C W'fb 
LTti^co] izmmL. ^^t-f-V')^A^mmLfcT r l s-HC1^« (mt 

. mitmmt^i^im-r^mmm^ (imi) ^m-io n^tifzmihm^ (imi 

) ^r^Vziii : TSK-GEL G3000SWXL (T-x' v ^ A "7 r ;l/-^-> T^svf 

^ttl^) ] [#»;^ :BIS-TRIS-PR0PANE^^-^;'-7t- (20mM. pH7.0) ] -T^ 

zti^zxn. Mjtmmi^^'^^-r^mihm^ iimi -.^^m^^iio, ooo 

[0 0 6 5] 

2, 2, 2-h';'7;i^:tnT-th-7jLy> (2mM) :S.^/NADH (0. 2 7 
mM) ^^tlSL/c; ^^MltfR (5 OmM, pH7. 0) h "7 ^ - 

OI#^tt7^cv#ailiJ^^tjnx.T^»^ 1 . 5mltL. 2 5 ICT' 2 0 ^r^li^ 
'{^Lfz^ik. 3 4 0 nm(DDJ^itJ^im^LfZo 3 4 0 nm<7)i3R7feJS7{»^^NADH(7) 
m»» * ft^ L -C v# m 1® 53^<^il7C^^?!&tt ^ Tt: o 
[0 0 6 6] 

f)t#'btt7t:ig'tt®55' (A) ^Laemmli, U. K. , Nature, (1970) 2 

27, 6somm(oyjmi<zm \:xsDst°')r^v )\^r^ vy^i^m^m)} l tzo 

mWik<r>Y)v^^-7'y-T^) vry hr^i—G 2 5 o^'^m (b i o-RADtt 
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f^. ^';i^7;>-'b^7'^ K^tttttlL/io fflmL/::^7°^ K^HP LC (>^^a:tsk 
gel ODS-SOTs QA, 2.0mmX250mm (My-W^^'^±) . 

: 0. 1% TFA 
'SMB : 0.09% TFA in 90% acetonitrile 
: 200;uL/min 

: 210nm. 280nm 

0 (min) —0 (%) 
2 — 0 
7 — 10 
82 — 50 
87 — 100 
92 — 100 
97—0 

: 200/^L/Fraction 

"d-M L fz^m^^ ^y'u-T y^y- ^ :r.y-^- (Proc i se 494HT Prote in Sequenc i 
ng System) tc <t 1} 'ik^ Lfzo 

LfzT^y mnm <7) tL-rtt ^ mm-^ 5 (n*^ t ^ y mmm (aqydvadrs 
AivTGG) ) . imr < ymmm (iavnnagiggea) ) tc^-fo 

[0 0 6 7] 

(3) ^^mm^'¥-mm(DUid'^&nm(7)mm 
se^iJ#-t5-e^^tL.2>T^ y^se^ij^^tc. (tfar-f (cartaygayg 

TIGCNGAHMG) . gE^iJ#-^8 (TFAR-R (CCDATICCNGCRTTRTTNAC) T^^ti^i^m^ 

^i]^m-r^^')=f^^Uir^Vy°y4'7-^^j^Lfzo i^&t LX(DR 

(iGXtiA. YtiTXfiC. N{iAX(iCX{iGX{±T. HfiA 
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[0 0 6 8] 

. Lifsonia sp. DNA^ilMtCLT. TlfiRlS-Mlt. Stt^f^-eP C R ^^f o/j 

o 

[0 0 6 9] 

Lifsonia sp. DNA 1 /u I , 

dNTP (#2. 5mM-mix) 2/^1 
^'^-f (5 0/^M) ^2 1 

lOXEX Taq buffer (with MgCl2) 2 ju \ 

TaKaRa Ex Taq (5U//.I) 0. 5 ju I 
SMtK 10. 5 ju I 

±.t^M(7)KfBWL:^^X'^tz^^i?Emm ELMER-GeneAmp PCR System2400 
^Z^yhL. 94°C (5^m) tC»L/zf^. 94t: (0. S^^^r^)— 55°C (0. 5^r^)— 72 
V {0.5^m) ^>'l^*3 OlU^fv^. $ ^t;72t:-C10^P^^^Jf L/io 

[0 0 7 0] 

-e^T^f^, PCRMt/^:^ pGEM-T Easy Vector System I (PROMEGAtt^) IIT v 

4 3 y ^^hfltz^^ y-^y a ym-CE. coli XL-1 Blue mF'W^f^M 

5 0 g/m 1 <7)T>t: V'; ^^-^^tf^LB (1 %^^^ V - ^ h > . 0. 
^^MLi^mLfZo it*B'f*7{'^^QIAprep Spin Miniprep Kit (Qiagentti^) ^ffl^/^ 

[0 0 7 1] 

*K?|J^ABI PRISM 310 Genetic Analyzer (ABIttM) -^'M^-t ^ ^ t IZ X ^^f 
[0 0 7 2] 

aiiiE#2 003-3081242 



#0 2003-053568 



^-v: 36/ 



(4) :$i§tmmiii'^<DiKmm<Dmm 

Sau3A I X'^^^^m L ^ -7 V - TDNA t BamH IT-^8ff L 7t =i X ^ ^-p 

Gigapack Gold III (STRATAGENE^tM) ^ffl v^T > Id' h y y - v :^ ^''^tf 

•7T-v^E.coli XLl-Blue MRF' tC^^^-lt. T > > (DLB-^U- hX' 

3 7.^ K^E.coli XLl-Blue MRF' tI#AL. T > > (DLBy'U- h Xt^ 

UW.'f^-y<r>mM. ^^-^f- V 3 Alkphos Direct Lab 

el ling Reagents (T-7 v A /svf ^t+l"^ -i- > X^^^tt) (Dy°u h a )V{zU^ 

xn-^fzo y-<; iS^-r-tf-i> 3 Elliott's) ^f4^(i, y°^^^-r y; ^'-f 

ItthJiCDP-Star Detection reagent ^ ffl v ^ T . lU^ i )^^l<zmyt^'^;h ^ tX 
n-ofzo 

Se^iJ^ABI PRISM 310 Genetic Analyzer (ABIttl^) xm^-f^ZtiZX »)^to 
fz. 

[0 0 7 3] 

^(Dl) ) 
( 1) Lifsonia sp. DNAOPM 

^^7V^r a^;^t:- (Leifsonia sp.) S-749^$^=^. ?J^M L TtPYif^fe (^7" 
^#-3i^;^^0.5%, pH7.0) 1 0 Om 1 -^3 Ot:> — B^^#L;'s:o Z.<Dm 
^i^^/^i^Qiagen Genomic Tip (Qiagentt^) ^ffl ^^\,Z\i[m<D'^ )V[Z%Z 

m<D:^mzLfzi)^':>xvk^WD's^A^nmiLfzo 

[0 0 7 4] 
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(2) :^§^m^^^-<Dmm: 

[0 0 7 5] 

?|J#-^ 1 2 -e^$tL^:t'; 3'^ ^U-t^ Vy'^^-r-t^y'^j^-r-^z^ Lifson 
ia sp. <7)^fe'»:DNA^^Mt::L-CTHeKMa^> ^S^f^-CP C R ^^fo 

/Co 

[0 0 7 6] 

Lifsonia sp. ^-fe-^DNA 1 ;« 1 

dNTP (^2. 5mM-mix) 2 ;« 1 

•/^-f -7- (5 0 ;«M) #2 1 

lOXEX Taq buffer (with MgCl2) 2 ju i 

TaKaRa Ex Taq (5U/;t/l) 0. 5 ju I 
B^tK 10. 5 ju \ 

[0 0 7 7] 

±f£a^<7)R)S?t7!/^"Ao/i#:^^PERKIN ELMER-GeneAmp PGR System2400 
t;-ty VL. 9410 (5^r^) tCjn^L7t:|^> 94^ 55t;(0.5^PBl)-72 

t: (o.s^r^) <7)-»f-r ^^^t-^s oni^TV^, $'^>tc72*CTno:9'F^f^^f lt^o 

[0 0 7 8] 

to^ik. pcRK!Z^miz2mm<7)M\mmm incomm>sti) ^^px.. DNAif 

X < K^i? ^ - p T r c 9 9 A (PharmaciaS^) ^ 2 S^WOflJPl^ 
^ (Ncomm'stI) ct 19 2fimft$ -tir. ^^M'fl:? tiT^cDN Aif>T-^ffl$:i Lfc 
o t#^tL/cff^®|K?^#:7i>^£bQIAprep Spin Miniprep Kit (QiagenM) ^fflv>T:$: 
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[0 0 7 9] 

- V 3 > L ^ tifz y y- V 3 > mr^E. col i XLl-Blue MRF' L 
[0 0 8 0] 

(3) ^l&0^ff^«*E!##:coii^:5.cfM7cRj:ii-1?il 

nhfifzfmU^i^i Q . 4mMc0I VTG'RXfl 0 0 /u g/m 1 (^T>fc°v 
>=^^Wi-'i>MMLB^Ht (4ml) IC^ttL. «M^«L/i (3 0r, 2 4 

H>)K?1®#0. 0 2gt;. 2, 2, 2 - h y )PtUT-t V y sc. y >^ I o/o^ 2 
-yn/NV-;i/^ sro-^tf 5 OmM'; >'^M^ff^^ (p H 7. 0) 5 0 0 1 ^SD 

X.. 3 or-ei 8B^rBmsiL;to ^<7)m. Kfzm^s o o// 1 <Dmmj^^)^^i]u 

v-7^-m:^^155-#^tfo/::<hi^, Rti>tcfflv^fj2, 2, 2-h')y)\y^ 
nr-fe h 7 x^iH^t LT 2 , 2, 2 - h 'J -7;!/:^ n - l - 7 i — y 

, 2, 2-hVy)l'-tu-l-yjLs:.)]^jL^y-)U(Dit^m.^^m^Lfzt:i^ 
(S) ^;^>^^9 9 %e. e. V^'z>fZo 

^^i<mmmm^^m-r^zti<zx^^ m. (s) -2, 2. 2- h ';-7;w:4-n- 

[0 0 8 1] 

: Cyclodextrine-^-236M-19 (0. 2 5mmX2 5M, DF) 
ijyAU]^ : 1 4 0*C 

^-ir >; T-^'x : (mm: imi/^^^) 

#:ttitl : F I D 

1^^ ±f^3^<Dmi^mmii (S) -2, 2, 2-Y')y)Viru-i-yx.- 
)VJ.9 y~)v<r>u°ut]AM-r^z.t\zx y)^^\^fzo 
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Retention time : Trif luoroacetophenone (2. 3min), 
(S) — ( + ) — a — (Trif luoromethyl) —benzyl alcohol(6. 9min) , 

(R) — ( — ) — a — (Trif luoromethyl) —benzyl alcohol (7. Imin) 
[0 0 8 2] 

9>r7y-T -x.;^li- (Leifsonia sp. ) S-749t*^. PYJfiUi (^y° h > . 

pH7.0) t?3 or. -Bfei&«L;t:o nhtifzl^mWiO. Im I ^ 
Tf2a^<7)7'lx- h^ttii;^;firL. Ix ^l^fn^ftT (^-9Al=^$ffl) T'3 
or. 3 0rBl^«L;^^o 
[0 0 8 3] 

(NH4)2S04 0.3% 
KH2P04 0. 3% 

NaCl 0.1% 
MgS04 • 7H20 0.02% 
Agar Powder 1.5% 
Yeast Extract 0.1% 
Tap water 
pH 7.0 

[0 0 8 4] 

■:ru-hmmz. l*t^/j «9 2m 1 (7)2 OmMU >^M^?ft (p H 7. 0) * 

'L^^^t (4'C. 1 5 0 0 0 r pm. I'^m) LfZo *P^v^fc®#:<7)^ 1/ y h 
tc. TISORfD^j^?: 1 m 1 iinx.. Bio Shaker^fflv^T. 3 0 1 8B#^> 

[0 0 8 5] 

5 0mM 'jymMmWL {pHl . 0) 
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3% 2-yn/\V-;i/ 

2 0mM 2, 2, 2 - h U 7 O T-t h "7 i 7 > 
0. 5mM NAD + 
0. 5mM NADP + 
[0 0 8 6 J 

1 m 1 (DnrnJ^^fi^imx.. .i^;u-r y ^^x Lfz^&. iS-C^^^il (4"C, 15 0 0 
Orpm. lO^m) Lfzo ^(D^^miTU^i^r^^':^^U'r VV^y ^ 

D^^;u) -^y'J)VT)l^:=i-)^^(Dyt^^^^Wl^LfztZ^ (S) i^:^^9 9. 
9 %e. e. M±-e^)o7t:o 

[0 0 8 73 

ijy^: Cyclodextr ine- /? -236M-19 ( 0 . 2 5 mm X 2 5 M, DF) 
ijyi^^^m : 1 4 or 
^ -v; T - : ^ >; A (zTl* : i m i 
: F I D 

1^. :t^tl<0^*t3z:#Be«{i (S) -2, 2, 2-Y')y)V-^u-\-y 

Retention t ime ! Trif luoroacetophenone (2.3min), 
(S) — ( + ) — a — (Trif luoromethyl) —benzyl alcohol (6. 9min) , 
(R) — ( — ) — a — (Trif luoromethyl) —benzyl alcohol (7. Imin) 
[0 0 8 83 

m {^<D2 •.^m^^y^^'^^n^m^^fzMitu.^m) ) 
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(2mM) RVT^ADH (0. 2 7 mM) L/c; >@tM«Ht (5 0m 

M, pH7. 0) l^^mmmmiU^M^X^mi I. SmltL. 2 5t:T2 0# 
mmmLfz^i^i. 3 4 0 nm<7)i^^JS^?|iJ^L7'v:o 3 4 0 nm<7)i^7tJt75^'bNAD 

[0 0 8 9] 

(IS*) 

'fb'g-t/ / i^S. (mM) / «7C^^?f&14 (U/mL) (DMiZ^ -fu\l-^y 

T)l^r\^V/ 2 / 10 8, n-^^v;i^T;l-T-'li hV 2 / 8 4 4. 
n-^'f^)^r)\yT\LY/ 2 / 6 19. n - v T 7"li K/ 2 / 

3 9 4. 2 -:i-^yyn tr^^-^r;!/-?"!^ hV 2/5. 
AT^U-r'li 2 / 2 12. \ -fxi^^y Xr )^T\lY / 2/4 

7. 2 h n^>XT;l/7"l^ 2 / 4 8. 3 h >Xt;^t-'1^ 

FV 2 / 2 5. 7 jc^;i/T-t: h T;v-r'b KV 2/7. 4-^nn^ 
>Xr;V-r*li K/ 2 / 2 0. 2-'^>^5^y>/ 2 / 14. 2-^^ 
-9-y>/ 2 / 85. 2-^-7'^y>/ 2 / 188. 2--^^^^^ 

/ 2 / i2i.2-y^y>/ 2 / 90. 3-^>^y>/ 2 

/ 2. 3 -^'on- 2 -r^ / >/ 2 / 1 2 4. tert--7'^;l'T-t hr 
•tx-h/ 2 / 4 6 6. 4 -11 Kn^^v- 2 -r^y >/ 2/21 

iiKn^vT-bh>/ 2 / 8. 1, \-v^uur^yy/ 2/8 

8 4. ^uuT'^Vy/ 2 / 19 5. v t; Ko ^ vT-b h >/ 2 / 
2. 1, 1 - nnr-fe h >/ 2/2. yf^;i/ 3 -?i-^y y J:-- 
Y/ 2 / 10 7.-x^;U 3-^^^^-y'i5'y^>-h/ 2 / 2 5 3. 
a:.^;!/ 4 - n n T-t h T-trx- h / 2 / 6 6 3. y^;U 4--7'n^ 
-Z--^^^zr^ J / 2 / 135.J^f-;i^ 4-7^n^-3-:t^ 
^tr^y^-h/ 2 / 4 1 9 . N-tert-y > — 3 - H°n 

';'>V>/ 2 / 4. -ry/ntf;i/ 4 -vTy-3 -^^V7'^y J^- b 
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/ 2 / 2.^^)1^ -3-:t^vy^ yj:-- 2/4 

, 4 - vry - 3 -:t^y y ^/ 2/4, y^)i 3- 

:t^y^>^y j:.- 2 / 14, 2, 2, 2 - h U 7 ^l/^ n T-t h "7 ^ 
y 2 / 82. T-th-7iy>/ 2 / 5, 2' -rn^T-thy 

:i-jy/ 2 / 2> 3' h yaiy 2 /' 124, 4' 

-T'n^T-t b >X 2 / 63. 2 -^^nnr-t h -7 jiy 2 

/ 2, 3' -^DDT-t h-7iy 2 / 57. 4' -^nnT-th7 

:j.jy/ 2 / 4 9, ^> v;UT-t h 2 / 2 8 9, 1-7jc — ;i/ 

-2--f^jy/ 2 / 1 0, m-y h^v-T-b h y^y 2/4 
2, 3, 4-vy h^vT-t h^j^y >/ 2 / 20, 4'-yh^vT-t 
h-7jiy>/ 2 / 3, 2, 3'-v^'nnT-bhyj^y>/ 2 / 2 
7, 3, 4 -vy h^v-7i^;l/T-t h 2 / l^^i^^u^y^jy 

/ 2 / \. 4 -T-tr^;i/^m#^/ 2 / 2, D-(+)-ir;un-y./ 
2 / \ 

[0 0 9 03 

^aj {-^w^9y^^^n^m^^fzWi\W^m) ) 

(lOmM) S.?/NAD+ ( 3 mM) ^'i^m'Lfz') yWMmU ( 5 0 mM, 
pH7. 0) ICffl^^^^JpxT^l:^ 1 . 5mltL, 2 5 iC-e 2 0#ra'f^^?a 
Lt'cI^, 3 4 0 nmOPMJt^PJ^LT^^o 3 4 0 nmC0P^7tE;i)^ibN ADH<7)^ 

[0 0 9 1] 

(^*) 

fk-g-tJ / M (mM) / mimm'^'^ (U/mL) (7)Ji|Mtc, l-^zT^ 
y-;i^/ 10 / 7, \-^^ ^ J -)\^/ 5/4, 2--7'n/NV-;u 
/ 10 / 12, (R) -2-'7'9 J -}\^/ 10 / 3 3, (R) -2 
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-^y y 10 X 80. (R, S) -2-^>^ 10 

/ 3 8. (R) -2-^^-^y~)l^X 1 0 / 2 7 0. (R. S) -2- 

10 X 17 9. (S) - (+) - 2 -^-7°^ y i 

0 2 0. (R) - (-) -2-^y^y-;w/ 10 / 4 15. (R 

, S) - 2 -^-f^ y 1 0 / 2 7 7. 10 
y 1 1. (S) - ( + ) -2-^^ ^ 5/4. (R) - (-) 

-2--^ "7 ^ J -JV/ 5 / 18 1. 'y^u^y9J-)V/ 10/2 
. (R) - ( + ) - 1 -^i-^l/J-^y-^V/ 10 / 10. 2--7i-;u 
^ y - 10 / 2.v>f-^;i^ T;vn - 10/6 

[0 0 9 2] 

(OmWi : KpTrcTFARSbG (Omm) 

(6-1) ^'fl:M/?-^n^>T^ KT-r*^:^^^ ^ I/pj:^ K^^itTcMt^^m 

7^>5.ntcLBi&«fe ( 1 % h <; 0. 5%^*^:-^;^. l%iAiti-h') 

•^/A) lOOml^AtL. MmtfCo ^<7)J;^icLTPM$nfc^SfetC. Bacill 
us megaterium IF012mW-^mU^^(Omi^^ik'Cfif)^^^fifz^mmO. 3 
ml ^®SL. cn^3 Ort^l OB#rBm#J#«L/Zo 

^ffbtLfcit^^^^jS^L^^gl (1 5 0 0 0 Xg. 1 5^. 4 1:) ir^Z 

tizx^o. mi^t:mi\ZLtzo mu^ntzMi^^. 5 omMU >^i :^ >; -^A-'; 

>^2 -t^A/s-y :7T- (pH7. 0) 3 0mUC!l?^L. C<7)!^;?§?i^^js^i:^ 

5^^( 1 5 0 0 0 Xg. 1 5 5^> 4''C) -r^zti^zx^ . m^mPf^mzo 

J: ^ LTt#<bn7t:-^?#-ffi^;i»^^Qiagen Genomic Tip (Qiagentti^) ^ffl 
[0 0 9 3] 
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m 

The Journal of Biological Chemistry Vol.264, No. 11, 6381-6385(1989) H 

feiic$n/:;^^(7)BacilIus megaterium VflG3[^^<D ^ )l a - 7.WK^^^,(Dri 

o 

K^ij 1 3 -e^ $ ^ ikmrnm "k^-r ^^')-^^y.^\^-^^Yt mm^^ 1 4 

(6-1) T'ffl^$tL7t^fe#DNA^i*Ml3LT||M^!l2 (2-2) Hfefc^ 

P C R RtSft ^ fflS^ L T # ^ Tt: P C R iilpi D N A ifM- ^ . 2 fl^co^lj \^mm 
(Pstl^Hindlll) ^m^h^tliZX 19 > ^MP CRiil|IiDNAif>^- 
^ 2Mmfl:$^ir>2>o .^icv^-ermk^tifcDNAifM-^Mi-^o 

^»fl2T'PM$^tL^-/^>^5 K p T r c T F A R 2 ®«<7)^jPI^^ 

(PstitHindiii) ^m^h:Lt\ix mi^y'^^^ v^immit 

^^ho ■^^v^-e#(b:ix-2)DNA|lf>T-^ffl^1-^o 

^<7)J:9 t3LTffi^LTt#<bn>6 2«!^<7)DNA»fit^rl'^L> T4 DNA 
'^if-^X-y^Y-Z^By-r^o nhn^y 4 y-iy a >mXE. coli DH5a^ 

^^hn^f^'^m^i^^^hQlAprep Spin Miniprep Kit (Qiagentti^) ^fflv^T^f: 

KpTr cTFARSbGtfB-t-<h^*>'2>o ) ^^f^mfo 

S/j. P C RiiiplDNABffH-^lfSi.!: LT. Dye Terminator Cycle sequencin 
g FS ready Reaction Kit (y^"-^ > Ji;V-7-i^) ^fflv^/i 
^foTtf^. t#'bn^DNA<7)jtl^ge^!]^DNAv-^>-'f-373A (/N'-^>ai;i/ 

[0 0 9 4] 

mmm i (^«x^*iife^;s.(:/ffi^^#^^^jtfET-^^^-r'2>ff^KiKm# 

<7)P®) 
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^mn6X-mn^fi^'f'7:^^ Kp T r c TFAR S hC^m^^XE. coU HB 
m^M'^^m'^-tho nhin^fmm^i^iO. 4mM<7)IPTG. 0. 01% 

(W/V) n C 1 2^'^'5 0 g/m 1 or^l^'v'; >=^^^-r^MLB 
t^llll (10 0mlX3:$:) \z^m\^fz'ik. Z.mm.m^^-^ Z> (3 0°C. 1 8 Bf 

[0 0 9 51 

^M1?!18 ( (S) -2, 2, 2 - h -7;!/:^ D- 1 -■7ai-;i/j:.^ y-;K7)®i 

1 ) ) 

5 OmM'; -i^A-'; ^^2 :^ "^A/^-y 7r- (pH7. 0) 20 

m nc, mM^J7-epM^tL;E>:^^m#:i g> NAD+1 2 mg:?^?/i5'*;wr7-y^ 
2. 5 g ^t)Px.'5)o ^lO^l-^tltC, $iblC2 4 0mgCO2, 2, 2-h';7;U;^- 
n T-t h -7 ^ y > ^Mk.fz'ik. m%U'k^<D p H ^ 1 5 %BM-t Y 'J ^ <Uii^mm. 

X7. oKmm-r^o z.<DXoKLmibti^m^^m (RiAim ^3 0'c-e4B# 
mu^i^^7Kmi<znmwpmj^^)^^2 5 mi ^jp^-cm^^f^^tTdo 

tcLTt#'bn^^^^=&'^— fltfiLfcf^. dtL^^nn.-^yl/A 3 Om 1 H'^IPFL 
. it^KNa 2 S0 4^fflv^T^'^-r>i>o l^'J^f^. n n.-^;v A ^g^-f^ ^ ^ tc 
ctO^ (S) -2, 2, 2 - h •7;W:fn- 1 -7 y -;W^t#^o 

[0 0 9 6] 

(1) f5fe#m#:<7)ii^ 

H3|gOf^^%X(i±ii4- h-;^!^ ^^1 L /^l^i^tJ ^ M L B Jfltk (10ml) 

^ML/cm. ctL=^ss^«-t-^ (3 or. ismm) o ^^m^it^i:^ 

(2) --^iJ'* 

1 0 OmM'; >^1 -^A- ^^2 :^ :7 r- (pH6. 5) 2 0 

m 1 t;. ±ie (1 1-1) -ep^$n/i?5fe^Sl#:l g> NADP+1 2mg. N 
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l)T'^$ti.>2> 2, 2, 2 - h :7;u^nT-t h^^y ^2 4.0mg^JPx.7t:^^. 

L r t# lb tL;i> ri-^ii^ (KfZ^m) ^ a o °c 4 sf rsmr^i- ^ ^ <h J: f9 ^)4r> ^ 

mLfz'i^. >rti*^nn.-J^;VA 3 Cm I Cvgftf L. MtKN a 2 SO4 ^fflv^-r$£ 
tc. 2, 2, 2 - h >; •7;i/:tn- 1 y -;V75>^'^inTv^^^ i: ^ 

[0 0 9 7] 

un^^ 4 

Be^iJl=-^ 7 

PCR<7)f^i6tc^tt^tLy:::t'; :=r^ ^Ut^ kt'^^-^- 

SS^iJ#-^ 8 

PCR(Dfzi6i,zmti^fifz:i-') ^V^^ Y-f^^-^- 

V cR(r>fzrsb\zm\'^')(ifz-^ y v-^^ Kr^-r-v- 
@e?ij#-i- 1 2 

K^iJH-^ 1 3 
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PCR<Dfz»t>l,z m$f ^tifzt')=f^^\yir^Vy°y^-^~- 

mm-^ 1 4 

[0 0 9 8] 

<110> Sumitomo Chemical Co., Ltd 

<110> Shinya ITO 

<120> Reductase gene and Use thereof 
<130> P155412 
<160> 16 

<210> 1 
<211> 250 
<212> PRT 

<213> Leifsonia sp. 
<400> 1 

Met Ala Gin Tyr Asp Val Ala Asp Arg Ser Ala lie Val Thr Gly Gly 
15 10 15 

Gly Ser Gly He Gly Arg Ala Val Ala Leu Thr Leu Ala Ala Ser Gly 
20 25 30 

Ala Ala Val Leu Val Thr Asp Leu Lys Glu Glu His Ala Gin Ala Val 
35 40 45 

Val Ala Glu He Glu Ala Ala Gly Gly Lys Ala Ala Ala Leu Ala Gly 
50 55 60 

Asp Val Thr Asp Pro Ala Phe Gly Glu Ala Ser Val Ala Gly Ala Asn 
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80 



Ala Leu Ala Pro Leu Lys He Ala Val Asn Asn Ala Gly He Gly Gly 
85 90 95 

Glu Ala Ala Thr Val Gly Asp Tyr Ser Leu Asp Ser Trp Arg Thr Val 
100 105 110 

He Glu Val Asn Leu Asn Ala Val Phe Tyr Gly Met Gin Pro Gin Leu 
115 120 125 

Lys Ala Met Ala Ala Asn Gly Gly Gly Ala He Val Asn Met Ala Ser 
130 135 140 

He Leu Gly Ser Val Gly Phe Ala Asn Ser Ser Gly Tyr Val Thr Ala 
145 150 155 160 

Lys His Ala Leu Leu Gly Leu Thr Gin Asn Ala Ala Leu Glu Tyr Ala 
165 170 175 

Ala Asp Lys Val Arg Val Val Ala Val Gly Pro Gly Phe He Arg Thr 
180 185 190 

Arg Ser Trp Arg Gin Leu Phe Arg Arg Arg Ala Gly Val Leu Gin Gly 
195 200 205 

Lys His Ala Leu Gly Arg Leu Gly Glu Pro Glu Glu Val Ala Ser Leu 
210 215 220 
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Val Ala Phe Leu Ala Ser Asp Ala Ala Ser Phe He Thr Gly Ser Tyr 
225 230 235 240 

His Leu Val Asp Gly Gly Tyr Thr Ala Gin 
245 250 



<210> 2 






<211> 753 






<212> DNA 






<213> Leifsonia sp. 




<220> 






<221> CDS 






<222> (1)., 


. . (753) 




<400> 2 






atggctcagt 


acgacgtcgc 


cgaccggtcc 


gggcgcgccg 


tggcgctcac 


tctcgcggcg 


aaagaggagc 


acgcgcaggc 


cgtcgtggcc 


gcgctcgcgg 


gcgacgtgac 


cgaccccgcg 


gctctcgcgc 


ccctcaagat 


cgcggtcaac 


gtcggcgact 


actcgs^cga 


cagctggcgc 


ttctacggga 


tgcagccgca 


gctgaaggcc 


aacatggcgt 


ccatcctggg 


aagcgtcggc 


aagcacgcgc 


tgctcggtct 


cacccagaac 


cgcgtcgtcg 


cggtcggccc 


cggcttcatc 


cgacgcgctg 


gcgttcttca 


agggaagcac 


gtcgcctcgc 


tggtcgcgtt 


cctcgcctcc 


cacctggtgg 


acggcggcta 


caccgcccag 



gcgatcgtga 


ccggaggcgg 


ctcgggcatc 


60 


agcggcgcag 


ccgtcctcgt 


caccgacctg 


120 


gagatcgagg 


ccgcgggcgg 


taaggccgcc 


180 


ttcggcgagg 


cgagcgtcgc 


cggggcgaac 


240 


aacgcgggca 


tcggcggcga 


ggccgccacg 


300 


acggtgatcg 


aggtcaacct 


caacgccgtg 


360 


atggccgcca 


acggcggcgg 


tgcgatcgtc 


420 


ttcgccaact 


cgtcgggcta 


cgtcacggcc 


480 


gccgcgctcg 


agtacgccgc 


cgacaaggtg 


540 


cgcacccgct 


cgtggaggca 


acttttccgc 


600 


gccctcggcc 


gcctgggcga 


gccggaagag 


660 


gacgccgcga 


gcttcatcac 


cggcagctac 


720 


tga 






753 
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<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 3 

atggctcagt acgacgtcgc 20 



<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 4 

tcactgggcg gtgtagccgc 20 



<210> 5 
<211> 15 
<212> PRT 

<213> Leifsonia sp. 
<400> 5 

Ala Gin Tyr Asp Val Ala Asp Arg Ser Ala He Val Thr Gly Gly 
15 10 15 
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<210> 6 

<211> 12 
<212> PRT 

<213> Leifsonia sp. 
<400> 6 

He Ala Val Asn Asn Ala Gly He Gly Gly Glu Ala 
1 5 ■ 10 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PGR 
<400> 7 

cartaygayg tigcngahmg 20 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PGR 
<400> 8 

ccdaticcng crttrttnac 20 
<210> 9 
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<211> 304 
<212> DNA 

<213> Leifsonia sp. 
<400> 9 

gaattcgatt cagtatgatg tggctgatcg 
catcgggcgc gccgtggcgc tcactctcgc 
cctgaacgag gagcacgcgc aggccgtcgt 
cgccgcgctc gcgggcgacg tgaccgaccc 
gaacgctctc gcgcccctca agatcgcggt 
attc 



gtccgcgatc gtgaccggag gcggctcagg 60 
ggcgagcggc gcagccgtcc tcgtcaccga 120 
ggccgagatc gaggccgcgg gcggtaaggc 180 
cgcgttcggc gaggcgagcg tcgccggggc 240 
caataacgca ggcatcggaa tcactagtga 300 

304 



<210> 10 
<211> 304 

<212> DNA 

<213> Leifsonia sp. 
<400> 10 

gaattcgatt cagtatgatg tggctgatcg 
catcgggcgc gccgtggcgc tcactctcgc 
cctgaacgag gagcacgcgc aggccgtcgt 
cgccgcgctc gcgggcgacg tgaccgaccc 
gaacgctctc gcgcccctca agatcgcggt 



gtccgcgatc gtgaccggag gcggctcagg 60 
ggcgagcggc. gcagccgtcc tcgtcaccga 120 
ggccgagatc gaggccgcgg gcggtaaggc 180 
cgcgttcggc gaggcgagcg tcgccggggc 240 
caataacgca ggcatcggaa tcactagtga 300 

304 



<210> 11 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 11 

ggagatttcc atggctcagt acgacg 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 12 

gggctgcagc ccggtcactg 

<210> 13 
<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 13 

gctgcagcga tcatcatagc aggagtcat 



<210> 14 
<211> 31 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 14 

acaagcttgt gaattcaaca ccagtcagct c 31 
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Xnhfi^mSh fiM 4^ ^ O 'S^ ^ ^ t#4 V ^^l-^ ^ L T o C T% 
^fiffi 4 Tfe^f^t^ T 3 - ;K7)$^itri tc ^ ii L ^ ^ if 4^ T ;u 3 - ;k7) 

2, 2, 2 - h ■7;P:tnT-t h -7^7 ^^^StcLT 2, 2, 2-h';-7;U:t 
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P155412 

[iimBl ¥^15^ 3H24B 

laiSI#-^l #112003- 53568 

im^m^] 000002093 

IltSlJ#-^l 100093285 
[^MffiiE 1] 

[liiE(7)i*iw] 

1 
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BUDAPEST TREATY ON THE Tt^TER NATIO- 
NAL RECOGKITION OF THE DEPOSIT OF 
MICROORGANISMS FOR THE PURPOSES OF 
PATENT PROCEDL'.^E 

XECEIPT IN THE CASE OF. AN ORIGINAL 

DEPOSIT 

issued pursuant to Kule 7.1 '»y the 
I NTERKATI OKAL DEPOSITARY AUTHORITY 
idfintified at the bottom of this 
page. 
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